We examine if, and under what conditions, disclosure of sustainability information identified as investor relevant by market-driven innovations in accounting standard-setting, is associated with stock prices reflecting more firm-specific information and thereby lower synchronicity with market and industry returns. We find that firms voluntarily disclosing more sustainability information, identified as material by the Sustainability Accounting Standards Board (SASB), have lower stock price synchronicity. This result is stronger for firms with higher exposure to sustainability issues, institutional and socially responsible investment fund ownership and coverage from analysts with less firm-specific experience and lower portfolio complexity. Moreover, we find intra-industry information transfers to firms with low sustainability disclosure within industries with high sustainability disclosure. We also document that sustainability information not identified by the accounting standard setting process is not associated with stock price synchronicity.
INTRODUCTION
The number of companies disclosing and investors using sustainability information has grown exponentially over the past few years. While only a few companies disclosed such information in the early 2000s, it has now become common practice for companies to communicate the relevance of such information for their business strategy and operations. However, in the United States, but also internationally, such disclosures are not yet guided by a set of accounting standards that define investor relevant disclosure requirements. This stands in contrast to financial reporting, which is largely driven by requirements set in financial accounting standards. The formation of financial accounting standards is considered an important element of the development of capital markets and the efficient allocation of capital in an economy (Levitt 1998; Healy and Palepu 2000) and a long line of research examines the effect of Recent survey findings suggest that a large number of market participants consider the development of standards to account for firms' environmental and social inputs and outcomes, such as energy and water consumption, employee and workplace practices, product safety, and access to affordable products for customers, is important, as these metrics constitute relevant information to understanding the risks and opportunities that an organization faces (Amel-Zadeh and Serafeim 2017) . As a result, standards have emerged that companies can voluntarily adopt to disclose investor relevant sustainability information.
While it is early to judge the potential market adoption of the standards and the effects on markets and organizations, publicly listed companies, such as JetBlue and Kilroy Realty, have decided to adopt the standards thereby generating a need for systematic research on the characteristics of the information identified in the standards. To address this void, we examine whether firms that voluntarily disclosed information later identified in the standards as investor relevant, exhibited lower stock price synchronicity, consistent with voluntary disclosure of sustainability information enabling the incorporation of firmspecific information in stock prices.
Our research setting is the accounting standards developed by the Sustainability Accounting Standards Board (SASB). SASB adopts an investor viewpoint and has identified sustainability metrics that are likely to be of relevance to investors. Large asset managers, such as BlackRock, Capital Group, and State Street, participate in the investor advisory group of SASB, while the board of directors comprise a group of individuals with deep accounting and capital markets expertise, including former accounting standards setters from the Financial Accounting Standards Board (FASB) and SEC commissioners.
According to SASB, specific sustainability issues are more or less investment relevant depending on a company's industry and, as a result, accounting standards are industry-specific. To construct a measure of material sustainability information for each firm, we create a disclosure score using Bloomberg data items that have been mapped to the SASB issues for each industry. Therefore, the data items that comprise the disclosure score are industry-specific and each firm scores according to its disclosure practices in relation to metrics deemed financially material for that industry.
Our measure of firm-specific information in stock prices is the measure of stock price synchronicity that has been extensively used in prior research (Wurgler 2000; Durnev, Morck and Yeung 2004; Piotroski and Roulstone 2004; Crawford, Roulstone and So 2012) . Using sustainability data between 2007 and 2014 for a sample of 1,333 US-listed companies, we find a negative and significant association between our measure of material sustainability information and stock price synchronicity. This association is not mediated when we control for whether the firm issues a sustainability report. In addition, we find that the association between synchronicity and the presence of a sustainability report is insignificant. In additional analyses, we document that sustainability disclosures not identified by the standards and compliance with sustainability disclosure standards that do not cater to investors are also not correlated with stock price synchronicity.
We find that the documented association between material sustainability information and stock price synchronicity is moderated by several variables. These moderating effects provide new insights into the firm and capital market characteristics that enable the incorporation of sustainability information in stock prices, while increasing our confidence that the sustainability information rather than a correlated omitted variable drives the association with stock price synchronicity. Moreover, these results increase our confidence that in our setting, the stock price synchronicity measure reflects incorporation of firm-specific news rather than noise in stock prices (Li, Rajgopal, and Venkatachalam 2014) . Two key sets of variables are included as moderators: firm characteristics and capital market participant characteristics.
On the firm side, we expect the negative relation between stock price synchronicity and material sustainability information to be stronger for firms for which sustainability issues are more important. We construct two proxies for the importance of sustainability issues. The first is a measure of a company's exposure to sustainability issues using data from Morgan Stanley Capital International (MSCI). While SASB defines sustainability issues that are material at the industry level, different companies within the same industry have varying degrees of exposure to the same issues. For example, an apparel company with a long supply chain in Bangladesh is more exposed to human rights issues compared to an apparel company with a supply chain in Canada. Similarly, a real estate company with properties in Miami Beach is more exposed to climate change and rising sea levels compared to a real estate company with properties in a noncoastal US city. The second proxy is a measure from Thomson Reuters ASSET4 of the integration of sustainability issues in a company's business strategy and operations. For example, while a consumer goods company might have made access to healthier products core to its business, transitioning their product portfolio away from unhealthy options and creating a strong brand around this issue, another consumer goods company might have introduced additional options for consumers while keeping a balanced portfolio.
The former company develops a strong identification of the entire company and brand with the focal sustainability issues, while the latter does not. We find that both variables significantly moderate the association between sustainability information and stock price synchronicity.
On the capital markets side, we expect that investors with higher information processing capabilities will be more effective at incorporating material sustainability information in stock prices. Our first measure is the percentage of institutional investors holding the outstanding shares of each company, as institutional investors are more likely to be able to process the valuation implications of new types of information, such as sustainability information, compared to retail investors. The second proxy is the percentage of shares outstanding held by funds labeled as socially responsible. While these funds are not the only funds using sustainability information, their long history of using the information might increase their processing ability. We find that both measures significantly moderate the association between sustainability information and stock price synchronicity. We also document that firms covered by analysts with higher portfolio complexity (i.e. analysts that cover more firms) have a weaker association between sustainability information and stock price synchronicity. This is consistent with analysts that have higher processing costs, due to higher workload, being less capable of processing sustainability information.
Finally, we find that firms covered by analysts with more firm-specific experience have a weaker association between sustainability information and stock price synchronicity. Although one might expect that more experienced analysts would be able to process sustainability information more effectively, our results suggest that lack of experience and disclosure could be complements in that more disclosure is needed for less experienced analysts to be able to process the information.
We also examine the presence of intra-industry information transfers (Foster 1981; Gleason et al. 2008 ) in the context of sustainability information. If information transfers exist, we expect that stock returns of firms that disclose little information about their material sustainability issues will exhibit higher comovement with industry returns, if they belong to an industry where companies' disclosure levels are high.
In contrast, we expect no effect on co-movements with industry returns for firms that disclose little information but belong to industries where on average companies' disclosure levels are low. We measure the level of industry information in stock returns as the difference between the explanatory power of market and industry returns versus only market returns, following Piotroski and Roulstone (2004) . The higher this difference, the more a firm's stock returns contain industry-level information. We find strong evidence that, within the whole sample, firms with low sustainability disclosure exhibit high industry-level synchronicity, and that this result is driven only by firms in industries with rich information environments (i.e. aboveaverage industry level sustainability disclosure scores).
We conduct a series of robustness tests to assess the validity of our results, including assessing the association between sustainability disclosures not identified by the accounting standards and synchronicity, as well as controlling for earnings quality proxies. Moreover, following the recommendations of Li et al. (2014) , we conduct additional analyses to examine whether the association with stock price synchronicity is indicative of news or noise in stock prices. Li et al. (2014) recommend controlling for beta in regressions that use stock price synchronicity as the dependent variable to assess whether the documented relation changes sign or disappears. In our case, we find that there is still a negative and significant association when controlling for both market and industry beta suggesting the association between sustainability disclosures and both synchronicity and idiosyncratic volatility yields consistent results. This study contributes to four different streams of literature. First, an emerging literature examines the development of accounting standards for disclosure of sustainability information (Khan, Serafeim and Yoon 2016) . We build on this line of work to examine how firm disclosures around material sustainability issues are associated with firm-specific information being reflected in market prices. In contrast to Khan et al. (2016) , we examine variation in firms' disclosure practices rather than ratings of firms' sustainability performance as our independent variable of interest.
1 Disclosure and ratings of performance are different theoretical constructs, as data providers interpret a wide array of information to evaluate a company's performance, but are also empirically distinct, as evidenced by their low (albeit positive) correlation. 2 In addition, Khan et al. (2016) focus on implications for future market and accounting returns, whereas we focus on implications for the level of firm, industry and market information in stock prices. Our results suggest that firms with higher material sustainability disclosures have stock returns that exhibit lower comovement with market and industry returns, consistent with stock prices moving more because of firmspecific information.
Moreover, we theoretically motivate and empirically examine the conditions under which material sustainability disclosures are most effective in the price discovery process. We document that the 1 Khan et al. (2016) measure sustainability outcomes such as environmental performance (e.g. level and intensity of greenhouse gas emissions), social performance (e.g. employee satisfaction and human rights scandals) and governance performance (e.g. corruption charges), whereas we measure the level of sustainability disclosure (e.g. transparency around emissions, employment practices, human rights policies, and anti-corruption metrics). 2 The correlation between our disclosure score and the performance rating used in Khan et al. (2016) Finally, our paper makes a contribution to a literature on intra-industry information transfers of regulated financial information. In contrast to the prior literature that examines intra-industry information transfers whereby an idiosyncratic event that affects the short-window stock price of one firm also affects the contemporaneous short-window stock price of another firm in the same industry (Foster, 1981; Gleason et al., 2008) or that documents cross-firm stock return predictability as a function of accounting quality (Chen et al. 2017) we document significantly higher industry-level synchronicity for firms that have low levels of sustainability information disclosure but are members of industries with relatively high levels of sustainability information disclosure.
MOTIVATION AND LITERATURE REVIEW
Reporting of sustainability information increased exponentially over the past two decades. With this increasing investor interest in ESG data, researchers began exploring its decision usefulness from an investment perspective (e.g. Dhaliwal et al. 2011; Cheng et al. 2014; Grewal et al. 2017) . 4 Although an increasing number of investors have committed to incorporate ESG data in their investment decisions, investors view the lack of reporting standards for material sustainability information as the major impediment for using the data (Amel-Zadeh and Serafeim 2017). According to a recent study that surveyed senior investment professionals from organizations representing 43% of institutional assets under management, the lack of reporting standards for material sustainability information leads to a lack of comparability of reported information across firms and time, increases costs of gathering and analyzing ESG information, and increases the probability of general and boilerplate disclosures (Amel-Zadeh and Serafeim 2017). All these factors limit investors' ability to use ESG information in investment decisions.
To fill this reporting void, SASB has developed industry-specific reporting standards for financially material sustainability information. SASB uses the SEC definition of materiality as interpreted by the U.S.
Supreme Court. 5 The Public Company Accounting Oversight Board (PCAOB) also refers to the U.S.
Supreme Court interpretation of securities laws in its materiality guidance, which defines material information as presenting a substantial likelihood that the disclosure of the omitted fact would have been viewed by the reasonable investor as having significantly altered the total mix of information made available. Like the PCAOB, SASB defines material information as information that represents a substantial likelihood that its disclosure will be viewed by the reasonable investor as significantly altering the total mix of information made available.
Despite the objectives of SASB's reporting standards, we lack evidence about whether the standards indeed provide investors with useful, firm-specific information, and whether investors integrate this information into their valuation of firms that disclose even prior to the development of the standards.
Analogous to studies that examine how new accounting standards affect capital market outcomes (e.g. Beatty et al. 1996; Cornett et al. 1996; Dechow et al. 1996) as well as studies examining the value relevance of specific accounting line items over time (e.g. Collins et al. 1997; Francis and Shipper 1999; Barth et al. 2017 ) we evaluate market-driven innovations in sustainability reporting, due to their possible influence on voluntary disclosure practices and standard setters. Specifically, there may be wide-spread market adoption of SASB across firms and, if the SEC were to mandate sustainability reporting, it could prescribe SASB standards. Moreover, prior research has documented the influence of political and professional characteristics of standard setters on accounting standards (e.g. Allen and Ramanna, 2012; Ramanna, 2008) .
Given the lengthy, negotiated and multi-stakeholder process that SASB standards evolved from -including the input and involvement of hundreds of companies -evaluating SASB standards is critical given the uncertainty surrounding whether SASB achieved its objective of developing metrics that provide value-5 TSC Industries v. Northway, Inc., 426 U.S. 438, 449 (1976) . See also Basic, Inc. v. Levinson, 485 U.S. 224 (1988) .
relevant firm-specific information, as opposed to being influenced by the objective functions of participants in the standard-setting process.
We view the inquiry in this paper as a step towards understanding whether SASB standards could mitigate the impediments to the use of ESG data in investment decisions. In other words, if SASB standards do not capture value-relevant, firm-specific information that is incorporated in stock prices, it is unlikely that the standards will have a significant effect on the use of ESG information by investors. This is because even if SASB standards increase comparability, timeliness and specificity of the disclosed sustainability information in the future, this information will still lack relevance. Moreover, our tests allow us to assess whether capital markets incorporate this information before the development and release of standards that could raise the comparability, timeliness and specificity of information. Therefore, our results could provide a baseline for evaluating the effect of these standards on future disclosure and capital market outcomes.
DATA AND SAMPLE

Materiality Data
Our data collection is driven by the availability of materiality guidance from SASB, which is an independent 501(c)3 non-profit whose mission is to develop and disseminate sustainability accounting standards that help publicly-listed corporations disclose material factors in compliance with SEC requirements. SASB standards are designed for the disclosure of material sustainability issues in mandatory SEC filings, such as the Form 10-K and 20-F. SASB is accredited to establish sustainability accounting standards by the American National Standards Institute (ANSI), and such accreditation is intended to signify that SASB's procedures to develop sustainability accounting standards meet the Institute's requirements for openness, balance, consensus, and due process. SASB's board comprises a mix of regulators, academics, lawyers, and investors, including two former Chairwomen of the SEC and a former Chairman of the FASB.
SASB adopts an investor viewpoint and, as a result, a topic might be classified as immaterial from an investor standpoint although such a topic could be important for other stakeholders. The investor focus of SASB is different from that of other organizations such as the Global Reporting Initiative (GRI), which has a multi-stakeholder focus. In a joint op-ed, the Chief Executives of GRI and SASB explained how the two are complements rather than substitutes. They suggest that "rather than being in competition, GRI and SASB are designed to fulfill different purposes for different audiences… The GRI standards are designed to provide information to a wide variety of stakeholders and consequently, include a very broad array of topics. SASB's are designed to provide information to investors and consequently, focus on the subset of sustainability issues that are financially material." there is a need for examining the characteristics of these standards and their association with market outcomes.
Sustainability Data
We retrieve data on sustainability disclosure practices from Bloomberg. Bloomberg is the leading source of corporate and financial data on public companies. Bloomberg tracks more than 300 different metrics, covering all aspects of ESG, from political donations to number of environmental spills. 8 Bloomberg has recently integrated a transparent mapping of its ESG disclosure metrics to SASB reporting standards. Given that SASB standards differ across industries, we manually collected for each industry all Bloomberg ESG data items that were mapped to SASB topics. We then constructed disclosure scores by taking into account these industry-specific Bloomberg ESG data items.
We compute the material SASB ESG disclosure score for each firm-year combination (MaterialDisc) as the ratio of number of disclosed SASB ESG metrics to total number of material metrics mandated by While incomplete coverage could create noise in our estimates thereby biasing them towards zero, it is not clear that it will introduce bias in a positive or negative direction. Our estimates are within a SICS industry and therefore differential data coverage across SICS industries should not affect our results. Moreover, it is unlikely that firms are disclosing a significant amount of SASB metrics that are not available in Bloomberg.
Per our discussion with an ESG analyst at Bloomberg, the reason why Bloomberg does not collect data points for all of SASB's metrics is because some SASB metrics constitute innovations in sustainability reporting and are not yet being disclosed by firms. Therefore, we view the relative scores of each company within its industry as a fairly accurate rating of its disclosure practices. 9 We observe that the SASB metrics not covered by Bloomberg are more granular -but very similar in scope -as other SASB metrics that are covered by Bloomberg. For example, in Oil & Gas, "Gross global Scope 1 emissions" is a SASB metric covered by Bloomberg, while "Global Scope 1 emissions from (1) combustion, (2) flared hydrocarbons, (3) process emissions, (4) directly vented releases, and (4) fugitive emissions" is a SASB metric not covered by Bloomberg. Clearly, the second metric is much more detailed than the first, while they both relate to the same disclosure topic (greenhouse gas emissions) that is financially relevant in this industry.
As SASB does not recommend weights for metrics within an industry, we adjust for double counting of metrics that fall into several topics. For example, within the SASB Sustainable Industry Classification System (SICS) industry "Containers and Packaging", the metric "Human Rights Policy" belongs to two disclosure topics: "Security, Human Rights, and Rights of Indigenous Peoples" and "Community
Relations". For our total disclosure score, we only account for "Human Rights Policy" once. Our resulting sustainability disclosure ratio reflects material ESG disclosure according to SASB standards and can range from 0 to 100 percent.
Measurement of Stock Return Synchronicity
A growing literature in both accounting and finance examines the relation between firm-specific variation in stock returns and several aspects of the firm's information or governance environment (e.g. Wurgler, 2000; Durnev et al. 2004; Piotroski et al. 2004; Ferreira et al. 2011; Crawford et al. 2012 ). These studies proxy for the mix of firm-specific and industry-and market-wide information available about the firm using stock return synchronicity (measured as the R 2 value from a regression of firm returns on market and industry returns) where lower R 2 reflects stock prices with greater firm-specific information. Therefore, in this paper, we assess whether firms that voluntarily disclose more information, as later prescribed by SASB standards, have lower stock price synchronicity.
We compute stock return synchronicity consistent with previous literature (Roll 1988; Piotroski and Roulstone 2004; Crawford et al. 2012; Li et al. 2014) . We collect daily firm stock returns, valueweighted industry returns, and market returns for our sample from CRSP. We winsorize the returns at the 1 and 99 level to remove potential outliers. Following Crawford et al. (2012) we require a minimum of 50 daily observations. We exclude firm-year combinations that have less than 12 trading days for each month, as in Li et al. (2014) . For each year, we then estimate firm-specific regressions using market and industry returns. We extract the R 2 from each of these regressions to compute firm-year synchronicity, defined as follows:
A higher synchronicity value indicates a stronger explanatory power of industry and market returns on firm returns. Conversely, lower synchronicity value reflects lower stock co-movements with industry and market, revealing a higher firm-specific information content of stock returns.
Sample Selection
We begin our data collection process by identifying firms included in the Bloomberg ESG coverage index from 2007 to 2014, which encompasses 9,064 firms. The Bloomberg ESG coverage index includes large and liquid stocks of interest to institutional investors and represents more than 90% of the total global market capitalization of all equity stocks. Table 1 shows how we arrive at our final sample of firm-year observations. 1,662 firms drop due to missing sustainability disclosure information. As SASB standards are tailored toward companies traded on U.S. exchanges, we exclude non-US listed firms, reducing our sample to 2,365 unique US firms. Following prior literature in synchronicity, we remove financial institutions and utility companies from our sample, leaving us with 1,802 firms. 10 We collect financial information for the remaining firms from Bloomberg. 469 firms are missing all required financial information and information such as insider trading, leaving us with a final sample of 1,333 unique US companies. This translates into 10,664 firm-year observations over our time period of eight years. Required financial information for 257 firm-year observations is missing, resulting in our final sample comprising 10,407 observations. This sample represents about 56% of the market capitalization value of US firms and more than 80% of the market capitalization of US firms, excluding financial institutions and utilities, in Bloomberg's ESG coverage index. 
RESULTS
Summary Statistics
Table 3, Panel A shows the summary statistics for the variables we employ in this study. Our synchronicity measure has a mean of -0.52 and standard deviation of 1.15, comparable to Piotroski and Roulstone (2004) .
A negative average synchronicity measure is representative of the existing literature and reveals that on average firm-specific variation accounts for more than half of the variation in stock returns. We find that material sustainability disclosure according to SASB standards (MaterialDisc) is on average 17.2% with a standard deviation of similar magnitude, indicating considerable variation in disclosure scores in our data.
Following the literature, we account for potential correlated omitted factors with an array of control variables. Firm size is measured as the natural logarithm of market value of equity (MarketCap). GRI compliance is an indicator variable that equals one if the firm is following GRI reporting guidelines; it is zero otherwise (GRICompl). In our sample, approximately 8.3% of firms are GRI compliant. In a similar manner, we report that 18.3% of our sample provides a separate sustainability report (SustReport). 12 We find that on average 76.8% of the shares are held by institutional investors (InstOwn) within our sample.
Further, we account for analyst forecast revisions measured as the natural logarithm of number of forecast revisions (AnalystRev). Our measure is very similar to Piotroski and Roulstone (2004) , who advocate the consideration of analyst revisions as relevant factors to the information environment and in particular synchronicity. Additionally, we use the price to book ratio (MTB), standard deviation of return on assets (StdDevROA), and insider trading (InsiderTrades), measured as the natural logarithm of the absolute value of net trading by insiders scaled by annual trading volume. Our summary statistics are all broadly in line with the existing literature, supporting the representativeness of our sample for the US market. Panel B
shows the univariate pairwise correlations between our variables. The highest correlation at 0.64 is between the GRI compliance and sustainability report indicator variables. This is expected, as firms that are GRI compliant also issue a sustainability report. We note that correlations between our synchronicity measure and the control variables are consistent with prior literature (e.g. Piotroski and Roulstone 2004; Crawford et al. 2012; Peterson et al. 2015) .
Material Sustainability Information and Stock Price Synchronicity
We examine the relevance of SASB accounting standards for sustainability disclosure using a multivariate regression model. We regress one-year ahead stock price synchronicity on material sustainability disclosure according to SASB standards and relevant control variables. The lag ensures that the sustainability information is disseminated in the market. Our regression model is set up as follows The results, presented in Table 4 , reveal that material sustainability disclosure according to SASB standards is negatively associated with stock price synchronicity. Column (1) shows the baseline result. Material sustainability disclosure produces a statistically significant coefficient of -0.51. Economically, this result
indicates that an increase in material ESG disclosure by one standard deviation, i.e. 0.18 units, translates into a decrease in synchronicity of 0.09, or approximately 8% of the standard deviation of synchronicity.
To ensure that this result is driven by material ESG disclosures identified by the SASB standard setting process, and not by general sustainability disclosure, we control for GRI compliance in column (2) and the issuance of a sustainability report in column (3). GRI compliance signifies disclosure of broad, multistakeholder focused sustainability information according to GRI guidelines. Similarly, in column (3) we control for the issuance of a sustainability report, to account for general sustainability reporting. We note that neither GRI compliance nor the sustainability reporting controls are significant and controlling for them does not alter the result. The results in Table 4 are consistent with the hypothesis that disclosure of sustainability information according to SASB standards is associated with stock prices reflecting more firmspecific information. 
Firm Sustainability Importance
We expect the relation between material sustainability disclosure and stock price synchronicity to be moderated by the importance of sustainability issues. Firms for which sustainability matters more should 14 In untabulated results, we also control for industry concentration (log of a revenue-based Herfindahl index of industry-level concentration). Consistent with Fernandes and Ferreira (2008) , the coefficient on industry concentration is negative but insignificant, and our main results remain unchanged.
experience a stronger association between sustainability disclosure and the firm-specific information content of the stock market. To capture firm sustainability importance, we employ two proxies. The first is a measure of a company's exposure to sustainability issues, obtained from MSCI Intangible Value Assessment (IVA) product, which identifies key ESG-driven risk and opportunity exposures relevant to a firm. Firms receive an annually updated, firm-specific rating that allows for a direct comparison between firms on their exposure to ESG issues. The second proxy is collected from Asset4, Thomson Reuters' principal product for sustainability information. It captures how well sustainability issues are integrated with financial issues as well as in a company's procedures. More specifically, our measure reflects whether these issues are integrated in management discussions and reviewed in the annual report. We expect firms with greater exposure to and integration of sustainability issues will experience a stronger firm-specific information effect in returns as material disclosure of sustainability information increases.
The results are provided in Table 5 . In column (1) we include the interaction effect between a dummy variable equal to one if a firm has above-average sustainability exposure in year t, ESGExposure (mean=0.45, standard deviation=0.54), and material ESG disclosure, revealing a significant negative coefficient. Interpreting the coefficients in column (1), we find that material sustainability disclosure reduces stock price synchronicity by -0.40 more when the firm-exposure to ESG risks and opportunities according to MSCI IVA is above average. This is substantial and can explain 35% of one standard deviation of variation in synchronicity. Column (2) provides the result for the interaction with above-average integration of sustainability issues, Integrated (mean=0.55, standard deviation=0.36), also producing a negative significant coefficient. We find that firms that integrate financial and ESG issues in their business, experience a stronger negative effect of material sustainability disclosure on stock price synchronicity by a magnitude of -0.53; this is approximately 46% of a standard deviation in synchronicity. Finally, we include both interactions together as shown in column (3). Both effects are significant suggesting that the effects are more pronounced for firms that are more economically exposed to sustainability issues and for firms that have integrated sustainability issues more into their business.
Capital Market Participants
We expect that capital market participants who are more adept at processing information will moderate a stronger effect of material sustainability disclosure on stock price synchronicity. Our first measure captures the level of institutional ownership. Institutional investors are expected to be more proficient in integrating material sustainability disclosure into stock prices compared to retail investors. Our second measure reflects the percentage shares of a firm that is held by socially responsible investment (SRI) funds. SRI funds have a history of integrating sustainability information in their investment decisions and consequently are expected to exhibit higher information-processing skills, particularly for information of this nature.
The results are provided in Table 6 . Column (1) shows the results using institutional ownership as the moderator. We find that an increase in institutional ownership by one standard deviation, or 0.25, decreases synchronicity by 37% of a standard deviation of synchronicity. In column (2), SRI fund ownership is used in the interaction and finally both moderators are considered jointly in column (3). For all specifications, we find a negative significant interaction effect. When including both measures of investor expertise together, we find that both institutional ownership as well as SRI ownership matter. Our results support our hypothesis that the relationship between material sustainability disclosure and stock price synchronicity is more negative when capital market participants are more proficient at processing sustainability information.
Moreover, we examine the role of sell-side analysts in moderating the relationship between sustainability information and synchronicity. Past literature has studied the relation between sustainability disclosures and ratings, and analyst recommendations (Ioannou and Serafeim 2015) or forecasts (Dhaliwal et al. 2012) . Past research has also examined the relation between synchronicity and analyst forecasting intensity (which we control for in all of our models), documenting a positive relationship between the two (Piotroski et al. 2004) . Consistent with our previous argument, we expect that analysts with lower information processing costs, due to lower portfolio complexity, will exhibit a stronger negative relationship between sustainability information and synchronicity. Following Clement (1999), and using data from I/B/E/S, we proxy for portfolio complexity using the number of stocks an analyst covers within a year. Analysts who cover a large number of different stocks may not be able to invest the same amount of research into any individual stock as compared to analysts who cover few stocks. To construct a firmyear measure of information processing costs, NumberCompanies (mean=16.47, standard deviation=3.31),
we average the number of stocks across all analysts covering a firm in a given year. In the first column of Table 7 , the positive coefficient on MaterialDisc × NumberCompanies confirms that the relationship between sustainability information and synchronicity is less negative for firms with higher analyst portfolio complexity, suggesting that analysts are important intermediaries of sustainability information.
The second column of Table 7 examines the role of firm-specific analyst experience, FirmExperience (mean=4.14, standard deviation=1.78). We proxy for analyst experience using the number of years an analyst has covered a specific stock, calculated using data from I/B/E/S. To construct a firmyear measure, we average the number of years of experience across all analysts covering a particular firm in a given year. On the one hand, we expect firms covered by more experienced analysts to exhibit a stronger negative relation between synchronicity and sustainability information, as more experienced analysts may be better able to process and translate the sustainability information for investors. On the other hand, we expect to document the opposite effect if more experienced analysts exhibit inertia and are less likely to use new sources of information. Past research documents that more experienced analysts are faster in switching from an agency to a stakeholder logic of sustainability efforts (Ioannou and Serafeim 2015) , and as such, the inertia argument may be less likely to apply in our setting. However, one could still expect that experience positively moderates the negative relation between sustainability disclosure and synchronicity, if lack of experience and disclosure are complements. In other words, if less experienced analysts require more disclosure in order to incorporate sustainability information into their analysis, then greater levels of experience will positively moderate the association between disclosure and synchronicity. We find evidence in favor of this latter argument, as confirmed by the positive coefficient on MaterialDisc × FirmExperience, suggesting that firms with more experienced analysts have a less negative relation between sustainability information and synchronicity. Finally, column three includes the two moderating variables together and shows that they are both significant.
Intra-industry Information Transfers
An important stream of literature documents intra-industry information transfers whereby an idiosyncratic event that affects the short-window stock price of one firm (e.g., an earnings announcement by one firm, or an accounting restatement by one firm) also affects the contemporaneous short-window stock price of another firm in the same industry (Foster 1981; Gleason et al. 2008) . Similarly, recent research documents cross-firm stock return predictability as a function of firm characteristics, specifically accounting quality, rather than to an information event (Chen et al. 2017) . In this paper we investigate if intra-industry information transfers happen in the context of sustainability information. If information transfers exist, we expect that stock returns of firms that disclose little information about their material sustainability issues might exhibit higher co-movement with industry returns, if they belong to an industry where companies' disclosure levels are high. In contrast, we expect no effect on co-movement with industry returns for firms that disclose little information but belong to industries where companies' disclosure levels are low. We measure a firm's industry level information in stock returns following Piotroski and Roulstone (2004) as the difference between the explanatory power of market and industry returns versus only market returns.
The higher the difference, the more a firm's stock returns contain industry-level information. Table 8 present the results for this analysis. We find strong evidence that firms with low disclosure levels exhibit high industry-level synchronicity within the whole sample and that this result is driven only by firms in industries with rich information environment (i.e. industries having above average industrylevel sustainability disclosure scores). In untabulated results, we document that intra-industry information transfers are stronger for firms with greater exposure to sustainability issues and with a higher percentage of shares held by institutional investors.
Additional Analyses
Other Sustainability Disclosures
In testing for the relation between material sustainability disclosures and synchronicity we have controlled for both compliance with GRI standards and whether a firm issues a sustainability report. However, firms disclose a wealth of sustainability information through other mediums, primarily their websites, even if they do not issue a separate report. We attempt to understand whether a firm's sustainability disclosures not included in SASB standards also have a negative association with synchronicity. Therefore, we construct a measure of ESG disclosure that is comprised of the total ESG disclosure score that Bloomberg calculates after orthogonalizing this measure with our materiality disclosure score. 15 Effectively, this score captures a firm's level of ESG disclosure that is unrelated to its level of material sustainability disclosure. In Table 9 we find that this measure exhibits an insignificant association with synchronicity. In untabulated tests, we do not find that the measure is correlated with synchronicity in any of our moderating variable tests.
Earnings Quality
Firms that disclose more material sustainability information could also have different financial accounting characteristics, importantly earnings quality. Although not assessing disclosures, Kim, Park and Weir (2012) find that firms with good performance ratings on sustainability issues have higher earnings quality.
Thus, earnings quality could be a correlated omitted variable if material sustainability disclosure is related earnings quality is associated with lower firm-specific return variation, while Fernandes and Ferreira (2008) and Gul, Ng and Srinidhi (2001) find no relation between earnings quality and synchronicity. We follow Dechow and Dichev (2002) , using the residuals from estimating a model of working capital accruals on lagged, current and future cash flows to estimate poor earnings quality (Poor_AQ). As another proxy for earnings quality, we compute the absolute value of firm accruals scaled by the absolute value of cash flow from operations (ABS_ACCR). In univariate correlations, we find a negative and significant (-0.0929, p<0.000) relationship between material ESG disclosure and ABS_ACCR, and a negative but insignificant relation with Poor_AQ (-0.0461, p<0.183). All of our aforementioned results are robust to controlling for Poor_AQ and ABS_ACCR.
Validity of Synchronicity Measure
15 The Bloomberg disclosure score is calculated taking into account all ESG data items in the Bloomberg database. Li et al. (2014) suggest that lower synchronicity could be a proxy for firm-specific information or noise in stock prices. Motivated by the fact that examining stock price synchronicity and idiosyncratic volatility sometimes produce different inferences, they suggest that researchers should understand if their results are robust when controlling for betas, and testing if the hypothesized relation between the independent variable of interest and synchronicity changes sign or remains the same. This is because a decrease in synchronicity could be driven by a decrease in beta and/or an increase in idiosyncratic volatility. If it changes sign, then this would be inconsistent with the proposed theory, as it would provide evidence that the relation between the independent variable of interest and idiosyncratic volatility is opposite to what is being predicted.
In Table 10 we control for the market and industry betas in our regression model. We find that even when we control for market beta in columns (1) and (2), the relationship between material sustainability disclosure and synchronicity is negative and significant suggesting that firms with higher material sustainability disclosure have higher idiosyncratic volatility. In columns (3) and (4) we control for industry beta, and finally in columns (5) and (6) we control for both market and industry beta together. Across all specifications, the coefficient on sustainability disclosure remains negative and significant.
CONCLUSION
Our paper seeks to provide evidence on the characteristics of emerging accounting standards for sustainability information. Given that a large number of institutional investors seek sustainability data and have committed to use sustainability data, it is becoming increasingly important to develop a robust accounting infrastructure for the reporting of such information. In this paper, we test whether companies that voluntarily disclosed information, before the standards identified this information as investor-relevant, had lower stock price synchronicity.
We find strong evidence that this is the case. Perhaps more importantly, we find that this association is moderated in predictable ways. The association is stronger for firms that are more exposed to sustainability issues and for firms that have integrated sustainability issues more into their business operations and strategy. We also find that the association is stronger when investors with higher sustainability information processing capabilities hold the shares of the firm. These results not only increase our confidence that sustainability information rather than a correlated omitted variable drive the association, but also shed incremental light on firm and capital market characteristics that accentuate the relation.
Furthermore, we document intra-industry information transfers, measured as increases in industry-level stock price synchronicity, for firms that have low transparency but are in industries with relatively high levels of sustainability disclosure. We also document that analyst characteristics (i.e. portfolio complexity and firm-specific experience) moderate the relation between sustainability information and synchronicity, adding new insights to the studies that examine analysts and sustainability information (Ioannou and Serafeim 2015 and Dhaliwal et al. 2012 ) as well as analyst activities and synchronicity (Piotroski et al. 2004 ).
Our paper is a first attempt to understand development of accounting standards for disclosure of sustainability information. Although SASB standards are still new, preventing researchers from documenting robust consequences from these standards, there will be exciting opportunities for research in the future. First, there is a need for field research that examines how companies react and use the standards in managing and reporting performance on different sustainability issues. Which companies adopt the standards first and why? What drives diffusion of standards across companies? Second, there is a need for empirical work that examines the consequences that standards have on the comparability of reported information. Do disclosures converge within an industry and diverge across industries? Third and perhaps most importantly, how do standards drive change inside organizations? Do they elevate the importance of sustainability issues inside organizations by assigning responsibility over sustainability issues at the board level, or using these metrics in executive compensation plans (Eccles et al. 2014 )? These and other questions represent fruitful avenues for future research.
Appendix A: Variable definitions
Synchronicity i,t
Firm i's stock price synchronicity in year t, measured as ( 2 1− 2 ) from the annual firm-specific regression of daily firm returns on value-weighted market and industry returns.
MaterialDisc i,t
Ratio of the number of disclosed SASB ESG metrics to the total number of SASB ESG metrics available in Bloomberg, for firm i in year t.
MarketCap i,t
The natural logarithm of market capitalization for firm i in year t, from Compustat.
GRICompl i,t
A Bloomberg variable equal to 1 if firm i is compliant with GRI guidelines in year t, 0 otherwise.
SustReport i,t
A variable equal to 1 if firm i issues a sustainability report in year t, 0 otherwise. Computed using data from Thomson Reuters Asset4, CorporateRegister and Bloomberg.
InstOwn i,t
The percentage of firm i's ownership by institutional shareholders in year t, from Thomson Reuters Ownership.
AnalystRev i,t
Natural logarithm of the number of analyst revisions for firm i in year t from I/B/E/S.
MTB i,t
Market to book value for firm i in year t, computed using data from Compustat.
StdDevROA i,t
Standard deviation of quarterly ROA, measured over the three years preceding and including t for firm i, computed using Compustat.
InsiderTrades i,t
Natural logarithm of the absolute value of net trading by insiders scaled by annual trading volume for firm i in year t, computed using CRSP.
ESGExposure i,t
A variable equal to 1 if firm i has above-median exposure to ESG-driven risks and opportunities in year t, as defined by MSCI IVA, 0 otherwise.
Integrated i,t
A variable equal to 1 if firm i has above-median integration of sustainability issues across its core business in year t, as defined by Thomson Reuters Asset4, 0 otherwise.
SRIOwn i,t
The percentage of firm i's ownership by socially responsible investment funds in year t, calculated using Thomson Reuters Ownership data and Bloomberg.
MarketBeta i,t
Coefficient estimate of market returns from the regression of daily firm returns on value-weighted market and industry returns, for firm i in year t.
IndustryBeta i,t
Coefficient estimate of industry returns from the regression of daily firm returns on value-weighted market and industry returns, for firm i in year t.
R2Diff i,t
The difference between the explanatory power from the annual firm-specific regression of daily firm returns on value-weighted market and industry returns and the explanatory power from value-weighted market returns.
LowDisclosure i,t
An indicator variable taking the value of one for firms with below average MaterialDisc in year t.
NumberCompanies i,t
The average number of companies in analyst coverage across all analysts covering firm i in year t.
FirmExperience i,t
The average number of years an analyst follows firm i across all analysts covering firm i in year t. This table presents results of multivariate analyses of stock return synchronicity regressed on material ESG disclosure interacted with firm-level variables of analyst coverage characteristics, and other control variables. All variables are winsorized at the 1-and 99-percent levels, and defined in Appendix A. Regressions include year and industry fixed effects, with standard errors clustered by firm. This table presents results of R2Diff regressed on our variables of interest. R2Diff equals the incremental explanatory power of industry-level returns over market returns to explain variation in firm-level returns. We regress R2Diff on LowDisclosure, defined in Appendix A. We do this for the full sample in column 1, for the sample of firms that have a Rich Information Environment in column 2 (i.e. firms belonging to industries in which material ESG disclosure is above average) and for the sample of firms that have a Poor Information Environment in column 3 (i.e. firms in industries having below average material ESG disclosure). Below the Rich/Poor Information Environment specifications, we report the statistical significance of the differences in coefficient estimates for our variables of interest, based on a system of seemingly unrelated regressions that jointly estimates Comparison of coefficients on LowDisclosure: Test for (2) > (3) Null hypothesis: (2) = (3) P-value = 0.0002 the models and takes into account correlations in residuals across the regressions (Zellner 1962) . This procedure uses a common sample for the two regressions and allows to explicitly test whether the coefficients on the various independent variables are different across the two models.
This table presents robustness results of stock return synchronicity regressed on both material sustainability disclosure and other (non-material) sustainability disclosure, and other control variables. All variables are winsorized at the 1-and 99-percent levels, and defined in Appendix A.
Regressions include year and industry fixed effects, with standard errors clustered by firm. This table presents robustness results of stock return synchronicity regressed on material sustainability disclosure and other control variables. We control for the market and industry betas in our regression model. All variables are winsorized at the 1-and 99-percent levels, and defined in Appendix A. Regressions include year and industry fixed effects, with standard errors clustered by firm. 
